Upregulation of metallothioneins after exposure of cultured primary astrocytes to silver nanoparticles.
To test for the prolonged consequences of a short transient exposure of astrocytes to silver nanoparticles (AgNP), cultured primary astrocytes were incubated for 4 h in the presence of AgNP and the cell viability as well as various metabolic parameters were investigated during a subsequent incubation in AgNP-free medium. Acute exposure of astrocytes to AgNP led to a concentration-dependent increase in the specific cellular silver content to up to 46 nmol/mg protein, but did not compromise cell viability. During a subsequent incubation of the cells in AgNP-free medium, the cellular silver content of AgNP-treated astrocytes remained almost constant for up to 7 days. The cellular presence of AgNP did neither induce any delayed cell toxicity nor were alterations in cellular glucose consumption, lactate production or in the cellular ratio of glutathione to glutathione disulfide observed. However, Western blot analysis and immunocytochemical staining revealed that AgNP-treated astrocytes strongly upregulated the expression of metallothioneins. These results demonstrate that a prolonged presence of accumulated AgNP does not compromise the viability and the basal metabolism of cultured astrocytes and suggest that the upregulation of metallothioneins may help to prevent silver-mediated toxicity that could be induced by AgNP-derived silver ions.